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内管が軸方向に運動する同心環状流路内のニュー トン流体の
十分に発達した層流熱伝達の解析 (粘性逸散の影響)




















































al 無次元温度差 (0-ot)の係数 (式 (16))
a2 無次元温度差 (0-ot)の係数 (式 (17))
bl 無次元温度差 (0-00) の係数 (式 (39))
b2 無次元温度差 (0-0.)の係数 (読 (40))




























〟● 無次元速度 ≡ 〟/〟m
〟｡ 流体の平均速度
〃 内管の軸方向速度



















































ここで,バルク温度 ㌔ を次のように定義 し,
･b-Illu,dA/IÎudA (5)
式 (1)を式 (2)の境界条件の下で TについてRiから
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00- A -[吉 ]lal,･u･(00-0,dr･ (43,

























































































0.0 0.01 0.05 0.1 0.5 1.0 -
0.1 10.5263 7.2192 3.1990 1.8861 0.4403 0.2,249
0.2 6.9379 5.1362 2.5193 1.5391 0.3742- 0.1923
0.3 5.5416 4.2160 2.1544 1.3371 0.3314 0.1708
0.4 4.7766 3.6825 1.9218ニ1.2029 0.3013 0.1555
0.5 4.2887 3.3311 1.7595 1.1068 0.2789 0.1442
0.6 3.9491 3.0811 1.6396 1.0346 0.2618 0.1354
0.7 3.6988 2.8941 1.5474 0.9783 0.2482 0.1284
･0.8 3.5065 2.7487 1.4743 0.9334 0.2372 0.1227
0.9 3.3543 2.6326 1.415~0 0.8966 0.2281 0.1181
α Bri
0.0 0.01 0.05 0.1 0.5. .1.0~.
0.1 ll.1906 9.2335 5.4329 3.5872 0.9649 0.5042
0.3 6.3159 5.5481 3.7330 2.6495 0.7975 0.4265
0.4 5.5824 4.9456 3.3962 2.4404-0.7506 0.4023
0.5 5.1174 4.5565 3.1678 2.2939 0.7153 0.3845
0.7 4.5583 .4.0810 2.8762 2.1009 0.6656 0.3590
0.8 4.3770 3.9248 2.7772 2.0339 0.6475 0.3496
0.9 4.2337 3.8007 2.6974 1.9792 0.6323 0.3417
α Bri
0.0 0.01 0.05 0.1 0.5 1.0
0.1 ll.9058 ll.3536 9.5767 8.0098 3.4691 2.0303
0.2 8.4989 8.2205 7.2682 6.3488 3.1556 1.9375
0.3 7.2412 7.0406 6.3385 5.6360 2.9872 I.8818
0.4 6.5833 6,4184 5.8339 5.2376 2.8815.1.8444
0.5 6.1810 6.0361 5.5186 4.9845 2.8092 1.8176
0.6 5.9117 5.7794 5.3046 4.8106 2.7567 1.7975
0.7 5.7204 5.5966 5.1510 4.6848 2.7172 1.7817
0.8 5.5785 5.4609 5.0363 4.5901 2.6863 1.7691
0.9 .5.4699 5.3568 4.9478 4.5168 2.6616 1.7587
α βri
0.0 0.01 0.05 0.1 0.5 1.0
0.1 12.6748 13.1934 15.7756 20.8848 -13.1270 -4.3242
0.2 9.4474 9.7242 ll.0154 13.2076 -22.3080 -5.1150
0.3 8.3499 8.5537 9.4790 10.9613 -43.6677 _6.0400
0.4 7.8343 8.0024 8.7537 9.9176 -155.7316 -7.1181
0.5 7.5593 7.7059 8.3541 9.3356 155.4097 _8.3739
0.6 7.4046 7.5367 8.1157 8.9779 59.8091 -9.8414
0.7 . 7.3171 7.4385 7.9674_ 8.7447 39.8266 -ll.5675
0.8 7.2697 7.3829 7.8735 8.5868 31.1916 -13.6170
0.9 7.2474 7.3541 7.8142 8.4772 26.3870 _16.0810
α Bri
0.0 0.01 0.05 0.1 0.5 1.0
0.1 13.5003 14.3655 19.3176 33.9447 -6.7118 _2.6878
0.2 10.5278 10,9585 13.1029 17.3455 -10.9065 -3.5924
0.3 9.6789 9.9775 ll.3824 13.8137 -19.4886 _4.8557
0.4 9.4013 9.6340 10.6924 12.3945 -45.3135 -6.6443
0.5 9.3530 9.5448 10.3979 ll.7056 -1903.9975 -9.2620
0.6 9.4135 9.5769 10.2917 ll.3507 64.1968 _13.3197
0.7 9.5297 9.6719 10.2861 ll.1729 36.0094 -20.2452
0.8 9.6749 9.8005 10.3374 ll.0974 26.9447 -34.3234




0.0 0.01 0.05 0.1 0.5 1.0
0.1 5.6792 5.6620 5.5943 5.5119 4.9308 4.3566
0.2 5.9816 5.9684 5.9161 5.8519 5.3849 4.8964
0.3 6.1868 6.1706 6.1065 6_0284 5.4683 4.8993
0.4 6.3459 6.3240 6.2380 6.1338 5.4104 4.7153
0.5 6.4794 6.4510 6.3397 6.2059 5.3093 4.4972
0.6 6.5975 6.5624 6.4257 6.2626 5.2056 4.2987
0.7 6.7059 6.6644 6.5035 6.3130 5.1145 4.1335
0.8 6.8078 6.7604 6.5772 6.3617 5.0403 4.0014
0.9 6.9055 6.8526 6.6489 6.4108 4.9831 3.8979
α βr○
0.0 0.01 0.05 0.1 0.5 1.0
0.1 5.2601 5.1961 4.9548 4.6829 3.2545 2.3562
0.2 5.4460 5.3885 5.1701 4.9207 3.5508 2.6341
0.3 5.5827 5.5301 5.3290 5.0973 3.7819 2.8595
0.4 5.6985 5.6500 5.4638 5.2476 3.9860 3.0650
0.5 5.8034 5.7585 5.5858 5.3839 4.1765 3.2620
0.6 5.9019 5.8604 5.7002 5.5119 4.3594 3.4561
0.7 5.9966 5.9583 5.8098 5.6344 4.5379 3.6500
0.8 6_0888 6.0535 5.9162 5.7531 4.7136 3.8452
0.9 6.1793 6.1468 6.0202 5.8691 4.8875 4.0425
α 月ro
0.0 0.01 0.05 0.1 0.5 1.0
0.1 4.8342 4.7406 4.3997 4.0369 2.4323 1.6250
0.2 4.8826 4.7894 4.4497 4.0874 2.4750 1.6576
0.3 4.9280 4.8343 4.4926 4.1279 2.5026 1.6772
0.4 4.9792 4.8843 4.5382 4.1690 2.5254 1.6917
0.5 5.0365 4.9399 4.5878 4.2125 2.5462 1.7038
0.6 5.0992 5.0005 4.6411 4.2585 2.5661 1.7144
0.7 5.1662 5.0651 4.6973 4.3064 2.5854 1.7241
0.8 5.2365 5.1328 4.7559 4.3561 2.6044 1.7332
0.9 5.3095 5.2030 4.8163 4.4069 2.6231 1.7418
α βro
0.0 0.01 0.05 0.1 0.5 1.0
0.1 4.4184 4.3213 3.9719 3.6073 2.0800 1.3602
0.2 4.3337 4.2395 3.9004 3.5458 2.0528 1.3450
0.3 4.2913 4.1989 3.8661 3.5176 2.0438 1.3413
0.4 4.2801 4.1887 3.8592 3.5136 2.0472 1.3453
0.5 4.2911 4.2000 3.8714 3.5265 2.0590 1.3545
0.6 4.3180 4.2268 3.8974 3.5514 2.0767 1.3671
0.7 4.3566 4.2648 3.9332 3.5849 2.0982 1.3819
0.8 4.4038 4.3111 3.9764 3.6247 2.1226 1.3982
0.9 4.4575 4.3637 4.0250 3.6690 2.1487 1.4155
α βrO
0.0 0.01 0.05 0.1 0.5 1.0
0.1 4.0240 3.9463 3.6632 3.3618 2.0274 1.3551
0.2 3.8251 3.7583 3.5132 3.2484 2.0265 1.3784
0.3 3.7113 3_6527 3.4359 3.1986 2.0603 1.4260
0.4 3.6510 3.5988 3.4039 3.1881 2.1153 1.4890
0.5 3.6259 3.5786 3.4013 3.2028 2.1836 1.5622
0.6 3.6248 3_5816 3.4185 3.2344 2.2606 1.6425
0.7 3.6407 3.6008 3.4497 3.2777 2.3433 1.7277
0.8 3.6688 3.6317 3.4908 3.3292 2.4297 1.8163
0.9 3.7060 3.6713 3.5391 3.3866 2.5185 1.9073
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